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ÅçååÉÅíáçåëK==fåíÉêå~ä=~åÇ=ÉñíÉêå~ä=êÉëçìêÅÉë=Å~å=ÄÉ=ÅçãÄáåÉÇI=~åÇ=íÜÉ=ëóëíÉã=ïáää=~ìíçã~íáÅ~ääó=
ÇáëíêáÄìíÉ=ïçêâ=~ÅÅçêÇáåÖ=íç=ìëÉê=êÉèìáêÉãÉåíë=ïáíÜ=~ìíçã~íáÅ=êÉÅçîÉêó=Ñêçã=åÉíïçêâ=éêçÄäÉãëK=
==
afpq^i=áë=~=ëáãéäÉ=íç=áåëí~ää=~åÇ=ìëÉI=~åÇ=
áë=áãéäÉãÉåíÉÇ=áå=g~î~K=^=ÇáëíêáÄìíÉÇ=ëÉí=
çÑ= ëçÑíï~êÉ= ÅçãéçåÉåíë= ÅçããìåáÅ~íÉë=
ìëáåÖ=ëí~åÇ~êÇ=ïÉÄ=éêçíçÅçäë=íç=Éå~Åí=íÜÉ=
ÄìëáåÉëë= éêçÅÉëëÉë= áåîçäîÉÇ= áå= ëçÑíï~êÉ=
~åÇ= Ü~êÇï~êÉ= çå= ÇÉã~åÇ= çîÉê= íÜÉ=
fåíÉêåÉíK===
^íçë=lêáÖáå=båÖáåÉÉêáåÖ=pÉêîáÅÉë=E^lbpF=
~åÇ= bpqb`= Ü~îÉ= ëìÅÅÉëëÑìääó= íÉëíÉÇ=
a f p q ^ i =Ñ ç ê =ä ~ ê Ö É J ë Å ~ ä É =Ç á ë í ê á Ä ì í É Ç =
ëíçÅÜ~ëíáÅ=ëáãìä~íáçåë=ìëáåÖ=ÑáåáíÉ=ÉäÉãÉåí=
~å~äóëáëK===
 
kÉï= ~ééäáÅ~íáçåë= ~êÉ= É~ëó= íç= ëìééçêí= áå= afpq^iI= Ñçê=
Éñ~ãéäÉ= ^lbp= Ü~îÉ= áåíÉÖê~íÉÇ= Åçãéìí~íáçå~ä= ÑäìáÇ=
Çóå~ãáÅë=~ééäáÅ~íáçåë=Ñçê=êÉãçíÉ=ìëÉ=Äó=bpqb`K=
a ì ê á å Ö =í É ë í ë I =í Ü É =ç î É ê Ü É ~ Ç =ç Ñ =ì ë á å Ö =a f p q ^ i =Ñ ç ê =ä ~ ê Ö É =
ÉåÖáåÉÉêáåÖ=ëáãìä~íáçåë=ï~ë=åçí=ëáÖåáÑáÅ~åíäó=ÜáÖÜÉê=íÜ~å=
ìëáåÖ=äçÅ~ä=êÉëçìêÅÉëK=
qÜÉ=áåÇìëíêá~ä=ìëÉêë=áå=afpq^i=q~âÉJré=ÑçìåÇ=íÜÉ=ëçÑíï~êÉ=íç=ÄÉ=êçÄìëíI=
ëÉÅìêÉ=~åÇ=É~ëó=íç=áåëí~ää=~åÇ=ìëÉK=
afpq^i= áë= áÇÉ~ä= Ñçê= ëíçÅÜ~ëíáÅ= ~å~äóëáë= çÑ= ãÉÅÜ~åáÅ~ä= ëóëíÉãëX= ä~êÖÉ=
ëíêìÅíìê~äI=íÜÉêã~ä=çê=ÑäìáÇ=ëáãìä~íáçåëX=~ìíçã~íÉÇ=ÇÉëáÖå=çéíáãáë~íáçåX=
~åÇ=ãìäíáJéÜóëáÅë=ëáãìä~íáçåK===
_ÉåÉÑáíë=Å~å=áåÅäìÇÉW=
•  êÉÇìÅÉÇ= éêçÇìÅí= ÇÉëáÖå= ~åÇ= ÇÉîÉäçéãÉåí= íáãÉ= ïÜáÅÜ= äçïÉêë=
éÉêëçååÉä=ÉÑÑçêí=C=Åçëí= =
•  áãéêçîÉÇ=ÇÉëáÖå=íÜêçìÖÜ=ãçêÉ=ëáãìä~íáçåë=áå=~=ÖáîÉå=íáãÉÑê~ãÉ=
•  êÉÇìÅÉÇ= ìéJÑêçåí= áåîÉëíãÉåí= áå= äçÅ~ä= Ü~êÇï~êÉ= êÉëçìêÅÉë= ~åÇ=
äçïÉê=ëçÑíï~êÉ==Åçëíë=íÜêçìÖÜ=çåJÇÉã~åÇ=é~óJéÉêJìëÉ=äáÅÉåëáåÖK=
  
 
afpq^i=áë=åçí=êÉëíêáÅíÉÇ=íç=ÉåÖáåÉÉêáåÖ=ëáåÅÉ=ëáãáä~ê=ä~êÖÉ=ëáãìä~íáçåë=~êÉ=~äëç=êÉèìáêÉÇ=áå=íÜÉ=
ÄáçäçÖáÅ~äI= ÅÜÉãáÅ~äI= ãÉÇáÅ~äI= ãìäíáJãÉÇá~= ~åÇ= ã~åó= çíÜÉê= êÉëÉ~êÅÜ= ~åÇ= áåÇìëíêá~ä= éêçÇìÅí=
ÇÉîÉäçéãÉåí=ëÉÅíçêëK=
afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= Q=çÑ=NT=Q= _ÉåÉÑáíë=çÑ=íÜÉ=afpq^i=~ééêç~ÅÜ=
afpq^i=~ääçïë=Åçãéìí~íáçå~ääó=áåíÉåëáîÉ=ëçÑíï~êÉ=~ééäáÅ~íáçåë=íç=ÄÉ=ÉñÉÅìíÉÇ=çå=êÉãçíÉ=ëÉêîáÅÉ=
éêçîáÇÉêë=~åÇ=áåíÉêå~ä=êÉëçìêÅÉëK==qÜÉêÉÑçêÉI=íÜÉ=ìëì~ä=~êÖìãÉåíë=çÑ=Ñçê=^pmLçìíëçìêÅáåÖ=~ééäóW=
•  k ç =å É É Ç =Ñ ç ê =~ =ä ~ ê Ö É =ì é Ñ ê ç å í =á å î É ë í ã É å í =á å = Ü~êÇï~êÉI= ëçÑíï~êÉ= ~åÇ= ëóëíÉãë= éÉêëçååÉä=
ïáíÜáå= ~å= çêÖ~åáë~íáçå= ëáåÅÉ= ÉñíÉêå~ä= êÉëçìêÅÉë= Å~å= ÄÉ= ìëÉÇ= çå= ~= é~óJ~ëJóçì= Öç= Ä~ëáë=
áåëíÉ~ÇK=
•  dççÇ=ëçäìíáçå=ÇìêáåÖ=íáãÉë=çÑ=éÉ~â=äç~ÇI=áKÉK=ïÜÉå=áåJÜçìëÉ=êÉëçìêÅÉë=~êÉ=ëìÑÑáÅáÉåí=Ñçê=
Ç~óJíçJÇ~ó= ìëÉI= Äìí= Å~åÛí= ÅçéÉ= ïáíÜ= éÉ~âë= ÖÉåÉê~íÉÇ= Äó= ìåÉñéÉÅíÉÇ= ïçêâäç~Çë= çê=
ÇÉ~ÇäáåÉëK=
•  oÉÇìÅÉÇ=éÉêëçååÉä=ÉÑÑçêí=~åÇ=ÅçëíI=çê=ÄÉííÉê=éêçÇìÅí=ÇÉëáÖå=~åÇ=èì~äáíó=Äó=ÉñÉÅìíáçå=çÑ=
ãçêÉ=~å~äóëÉë=ïáíÜáå=~=ÖáîÉå=ÇÉëáÖå=éÉêáçÇ=~åÇ=ÄìÇÖÉíI=Å~å=ÄÉ=~ÅÜáÉîÉÇ=Äó=~=äçïÉêáåÖ=íÜÉ=
ÉåÇJíçJÉåÇ=íáãÉ=Ñçê=êìååáåÖ=~ééäáÅ~íáçåëK==qÜáë=áë=çÑ=ÅçìêëÉ=íÜÉ=ìëì~ä=ÄÉííÉêLÑ~ëíÉêLÅÜÉ~éÉê=
~êÖìãÉåí=Ñçê=ìëáåÖ=~å=^pmK===
afpq^i=áë=ëìáí~ÄäÉ=Ñçê=ÖÉåÉê~ä=^pm=éêçîáëáçå=çÑ=åçåJáåíÉê~ÅíáîÉ=ëçÑíï~êÉ=~ééäáÅ~íáçåëK==eçïÉîÉêI=
afpq^i=áë=ãçëí=ëìáíÉÇ=Ñçê=~ééäáÅ~íáçåë=íÜ~í=ÄÉåÉÑáí=Ñêçã=íÜÉ=ÇáëíêáÄìíáçå=~åÇ=ÉñÉÅìíáçå=çÑ=ä~êÖÉJ
ëÅ~äÉ=çê=ã~ëëáîÉäó=é~ê~ääÉä=Åçãéìí~íáçåëK===
•  afpq^i=éêçîáÇÉë=~å=É~ëó=~åÇ=ìåáÑçêã=ï~ó=íç=ëáãìäí~åÉçìëäó=ìëÉ=ãìäíáéäÉ=ÜÉíÉêçÖÉåÉçìë=
ëÉêîáÅÉ=éêçîáÇÉêëK==qÜÉ=ìëÉê=ÇçÉëåÛí=åÉÉÇ=íç=äÉ~êå=Üçï=íç=ìëÉ=åÉï=íççäë=~åÇ=éêçÅÉëëÉë=íç=
~ÅÅÉëë=É~ÅÜ=ëÉêîáÅÉ=éêçîáÇÉê=~åÇ=íç=ÅçëíI=ÉñÉÅìíÉI=~åÇ=ãçåáíçê=íÜÉáê=àçÄëK=
•  afpq^i= éêçîáÇÉë= ~= ã~å~ÖÉÇ= ~åÇ= ëÉÅìêÉ= éêçÅÉëë= Ñçê= ìëáåÖ= ÉñíÉêå~ä= êÉëçìêÅÉë= çå= ~=
ÅçããÉêÅá~ä=Ä~ëáëK==
•  afpq^i=áåÅäìÇÉë=ëìééçêí=Ñçê=ÑáêÉï~ääëI=ïÜáÅÜ=ã~âÉë=áí=É~ëó=íç=~ÅÅÉëë=ÉñíÉêå~ä=êÉëçìêÅÉë=áå=
~=ëÉÅìêÉ=ï~óK==pí~åÇ~êÇ=tÉÄ=éêçíçÅçäë=EÜííé=~åÇ=ÑíéF=~êÉ=ìëÉÇ=ïáíÜçìí=íÜÉ=åÉÉÇ=íç=çéÉå=
ÜçäÉë= áå= íÜÉ= ÑáêÉï~ää= Ñçê= áåÄçìåÇ= ÅçååÉÅíáçå ë K ==^ l b p =~ å Ç =b p q b ` =ì ë É Ç =í Ü á ë =Ñ É ~ í ì ê É =í ç =
ÇÉéäçó=~åÇ=çéÉê~íÉ=íÜÉ=ëçÑíï~êÉ=ïáíÜçìí=ÅÜ~åÖáåÖ=íÜÉáê=ÑáêÉï~ääë=áå=~åó=ï~óK=
•  afpq^i= áë= åçí= àìëí= Ñçê= ÉåÖáåÉÉêáåÖ= ~ééäáÅ~íáçåëX= ~åó= ~ééäáÅ~íáçå= íÜ~í= ëìééçêíë= ~= ÚÄ~íÅÜ=
ãçÇÉÛ=ÉñÉÅìíáçå=ãçÇÉä=Å~å=ÄÉ=É~ëáäó=áåíÉÖê~íÉÇ=áåíç=íÜÉ=ëóëíÉãK=
R= bñéÉêáÉåÅÉë=ïáíÜ=afpq^i=áå=íÜÉ=ÉåÖáåÉÉêáåÖ=ëÉÅíçê=
bpqb`=äçÅ~íÉÇ=áå=kççêÇïáàâ=áå=íÜÉ=kÉíÜÉêä~åÇë=Ü~îÉ=ÉñíÉåëáîÉäó=íÉëíÉÇ=afpq^iK==bpqb`=ìëÉÇ=
afpq^i= íç= ~ÅÅÉëë= êÉãçíÉ= êÉëçìêÅÉë= çîÉê= íÜÉ= fåíÉêåÉíI= ïÜáÅÜ= ïÉêÉ= ÜçëíÉÇ= ~í= ^lbp= äçÅ~íÉÇ= áå=
iÉáÇÉåI=ïÜáÅÜ=áë=~äëç=áå=íÜÉ=kÉíÜÉêä~åÇëK===få=~ÇÇáíáçåI=bpqb`=Ü~îÉ=íÉëíÉÇ=afpq^i=ìëáåÖ=~=ëÉÅçåÇ=
êÉëçìêÅÉ=ïáíÜáå=bpqb`=áå=çêÇÉê=íç=ã~âÉ=ÅçãÄáåÉÇ=ìëÉ=çÑ=áåíÉêå~ä=~åÇ=ÉñíÉêå~ä=êÉëçìêÅÉëK==
afpq^i=ï~ë=ëìÅÅÉëëÑìääó=íÉëíÉÇ=ÑçêW=
•  píçÅÜ~ëíáÅ= ~å~äóëáë= ìëáåÖ= íÜÉ= pqJloj= ëíçÅÜ~ëíáÅ= ~å~äóëáë= íççä= Ñêçã= b^pá= ~åÇ= íÜÉ=
jp`Kk~ëíê~å=ÑáåáíÉ=ÉäÉãÉåí=ëçäîÉêK===ré=íç=RMM=ëÜçíë=éÉê=~å~äóëáë=ïÉêÉ=ÇáëíêáÄìíÉÇ=~Åêçëë=
íÜÉ=^lbp=~åÇ=bpqb`=êÉëçìêÅÉëK==qÜÉ=afpq^i=ëçÑíï~êÉ=ã~å~ÖÉÇ=íÜÉ=ÉñÉÅìíáçå=çÑ=íÜáë=
ä~êÖÉJëÅ~äÉ=ëíçÅÜ~ëíáÅ=~å~äóëáë=ïáíÜ=åç=Ñ~áäìêÉëK=
afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= R=çÑ=NT=q~ÄäÉ=N=ëÜçïë=íÜÉ=Éëíáã~íÉÇ=Éä~éëÉÇ=`mr=íáãÉ=Ñçê=ëíçÅÜ~ëíáÅ=~å~äóëÉë=êìå=~í=bpqb`K==b~ÅÜ=~å~äóëáë=
Åçåëáëíë=çÑ=NMM=ëÜçíë=çÑ=jp`Kk~ëíê~å=ïÜÉêÉ=íÜêÉÉ=jp`Kk~ëíê~å=àçÄë=~êÉ=ÉñÉÅìíÉÇ=ëáãìäí~åÉçìëäó=
çå=íÜêÉÉ=ëÉé~ê~íÉ=éêçÅÉëëçêë=çÑ=~=äçÅ~ä=êÉëçìêÅÉK=
Small Medium Large
Pre-processing (local)     15   min      75  min      750  min
100 MSC.Nastran shots (remote) 3.000   min  15.000  min 150.000  min
Post-processing (local)     15   min      75  min      750  min
Total elapsed time in minutes 3.030  min  15.150  min  151.500 min
Elapsed time if max 3 shots run in 
parallel
    »35 hrs      »175 hrs     »1750 hrs
Total working days     » 4 days       » 2 weeks      » 20 weeks
Elapsed time using 
local resources
Stochastic job size
=
q~ÄäÉ=N=`çãéìí~íáçå=íáãÉ=çÑ=ëíçÅÜ~ëíáÅ=~å~äóëáë=ìëáåÖ=ÅìêêÉåí=áåJÜçìëÉ=êÉëçìêÅÉëK=qÜÉ=
ÑáÖìêÉë=áå=íÜÉ=í~ÄäÉ=~êÉ=Ä~ëÉÇ=çå=íÜÉ=~îÉê~ÖÉ=Éä~éëÉÇ=`mr=íáãÉ=íÜ~í=~å=jp`Kk~ëíê~å=àçÄ=
åÉÉÇë=çå=~=ëáåÖäÉ=éêçÅÉëëçêI=áKÉK=~=ëã~ää=àçÄ=åÉÉÇë=~êçìåÇ=PM=ãáåìíÉëI=~=ãÉÇáìãJëáòÉÇ=àçÄ=
åÉÉÇë=~êçìåÇ=OKR=ÜçìêëI=~åÇ=~=ä~êÖÉ=àçÄ=åÉÉÇë=~êçìåÇ=OR=ÜêëK=
qÜÉ=Éä~éëÉÇ=`mr=íáãÉ=Éëíáã~íÉë=ïÜÉå=ìëáåÖ=afpq^i=^pm=~åÇ=ÇáëíêáÄìíÉÇ=êÉëçìêÅÉë=~êÉ=éêÉëÉåíÉÇ=
áå=q~ÄäÉ=OK=qÜÉ=Éëíáã~íÉë=~êÉ=Ä~ëÉÇ=çå=íÜÉ=~ëëìãéíáçåë=íÜ~í=~í=äÉ~ëí=OM=jp`Kk~ëíê~å=~åÇ=OM=pqJ
loj=äáÅÉåëÉë=~êÉ=~î~áä~ÄäÉ=Ñêçã=ãìäíáéäÉ=êÉëçìêÅÉ=éêçîáÇÉêë=~åÇ=íÜ~í=Ü~êÇï~êÉ=éÉêÑçêã~åÅÉ=çÑ=
íÜÉ=~î~áä~ÄäÉ=êÉãçíÉ=êÉëçìêÅÉë=áë=~í=äÉ~ëí=íÜÉ=ë~ãÉ=~ë=íÜÉ=pdf=lêáÖáå=OMMM=çå=ïÜáÅÜ=íÜÉ=Éëíáã~íÉÇ=
êìå=íáãÉë=~ÄçîÉ=~êÉ=Ä~ëÉÇK=
Small Medium Large
Pre-processing (local)     15 min      75 min      750 min
100 MSC.Nastran shots (remote) 150 min 750 min  7500 min
Post-processing (local)     15 min      75 min      750 min
Total elapsed time in minutes 180 min  900 min 9000 min
Total elapsed time in hours     3 hrs      15 hrs     150 hrs
Total working days     » 0.5 days       » 2 days      » 18 days
Elapsed time using 
DISTAL ASP
Stochastic job size
=
q~ÄäÉ=O=`çãéìí~íáçå=íáãÉ=çÑ=ëíçÅÜ~ëíáÅ=~å~äóëáë=ìëáåÖ=afpq^i=^pmK==`çãé~êáëçå=çÑ=íÜÉ=
íçí~ä=Éä~éëÉÇ=íáãÉ=ÑáÖìêÉë=áå=q~ÄäÉ=N=~åÇ=q~ÄäÉ=O=ëÜçïë=íÜ~í=afpq^i=^pm=Å~å=Éå~ÄäÉ=~=
íáãÉ=êÉÇìÅíáçå=Äó=~=Ñ~Åíçê=çÑ=ìé=íç=~ééêçñáã~íÉäó=NOK=
afpq^i=ï~ë=~äëç=ëìÅÅÉëëÑìääó=íÉëíÉÇ=ÑçêW=
•  i~êÖÉJëÅ~äÉ=båÖáåÉÉêáåÖ=^ééäáÅ~íáçåë=ìëáåÖ=jp`Kk~ëíê~å=ïáíÜ=ìé=íç=OR=j_=çÑ=áåéìí=Ç~í~=
~åÇ=NVR=j_=çÑ=êÉëìäíë=Ç~í~=~åÇ=~=Åçãéìí~íáçå~ä=ÑäìáÇ=Çóå~ãáÅë=íÉëí=ìëáåÖ=`caJ^`b=Ñêçã=
`cao`I=ïÜáÅÜ=áåÅäìÇÉÇ=~=ìëÉê=ïêáííÉå=êçìíáåÉK=
lìíëçìêÅáåÖ= çÑ= ä~êÖÉJëÅ~äÉ= ÉåÖáåÉÉêáåÖ= ~ééäáÅ~íáçåë= áë= ÜÉäéÑìä= áå= ëáíì~íáçåë= ïÜÉêÉ= áåJÜçìëÉ=
êÉëçìêÅÉë=~êÉ=åÉ~êäó=ÉñÜ~ìëíÉÇK==cçê=Éñ~ãéäÉI=~í=íÜÉ=íáãÉ=çÑ=ïêáíáåÖI=íÜÉ=~îÉê~ÖÉ=äç~Ç=çå=çåÉ=çÑ=íÜÉ=
Ü~êÇï~êÉ=êÉëçìêÅÉë=ìëÉÇ=Ñçê=Åçãéìí~íáçå~ä=ÑäìáÇ=Çóå~ãáÅë=~í=bpqb`=ï~ë=~êçìåÇ=UMBK==afpq^i=
^pm= Å~å= éêçîáÇÉ= ëìÄëí~åíá~ä= íáãÉë~îáåÖ= íÜêçìÖÜ= çìíëçìêÅáåÖ= çÑ= ä~êÖÉJëÅ~äÉ= ÉåÖáåÉÉêáåÖ=
~ééäáÅ~íáçåë=ÇìêáåÖ=íáãÉë=çÑ=ëìÅÜ=ÜáÖÜ=äç~ÇK=
afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= S=çÑ=NT=q~ÄäÉ=P=ëÜçïë=Üçï=íÜÉ=Éëíáã~íÉÇ=àçÄ=êìåíáãÉ=Å~å=áåÅêÉ~ëÉ=Äó=ìé=íç=~=Ñ~Åíçê=çÑ=ëáñ=Ñçê=ä~êÖÉ=`cao`=
àçÄë=ïÜÉå=íÜÉ=Ü~êÇï~êÉ=êÉëçìêÅÉ=áë=äç~ÇÉÇ=Äó=VM=éÉêÅÉåíK==qáãÉë~îáåÖ=Äó=çìíëçìêÅáåÖ=íÜÉëÉ=àçÄë=
íÜêçìÖÜ= afpq^i= ~äëç= ãÉ~åë= ë~îáåÖë= çÑ= éÉêëçååÉä= ÉÑÑçêíë= ~åÇ= ÅçëíK= = pìÅÜ= ë~îáåÖë= Å~å= çåäó= ÄÉ=
ãÉ~ëìêÉÇ=Å~ëÉ=Äó=Å~ëÉI=Äìí=~êÉ=ÅçåëáÇÉêÉÇ=íç=~í=äÉ~ëí=Ä~ä~åÅÉ=íÜÉ=Éñíê~=Åçëí=Ñçê=ìëáåÖ=íÜÉ=^pmK=
CFDRC Application
small job  medium sized job large job
(one day) (2-7 days) (8 and more days)
Work load 50% 1 1 1,2
Work load 70% 1 1,3 2
Work load 90% 1,5 3 6
Average job runtime increase rate during high work load 
periods
Normal runtime
 
q~ÄäÉ=P=^îÉê~ÖÉ=àçÄ=êìåíáãÉ=áåÅêÉ~ëÉë=çÑ=Åçãéìí~íáçå~ä=ÑäìáÇ=Çóå~ãáÅë=àçÄë=~í=bpqb`=
ÇìêáåÖ=éÉ~â=äç~Ç=éÉêáçÇë=
lîÉê~ääI=íÜÉ=ÅçåÅäìëáçåë=çÑ=^lbp=~åÇ=bpqb`=ïÉêÉW=
•  afpq^i=ïçêâë=éÉêÑÉÅíäó=íÜêçìÖÜ=íÜÉ=ÇáÑÑÉêÉåí=ÑáêÉï~ää=ëÉííáåÖë=~ë=íÜÉó=Éñáëí=~í=bpqb`=~åÇ=
^lbpK=
•  aìêáåÖ=íÉëíëI=afpq^i=Ü~ë=ëÜçïå=íÜÉ=éçëëáÄáäáíó=íç=êÉÇìÅÉ=Åçãéìí~íáçå=íáãÉ=Äó=ÇáëíêáÄìíáåÖ=
pqJloj=ëÜçíë=íç=ãìäíáéäÉ=ëÉêîáÅÉ=éêçîáÇÉêëK=
•  a f p q ^ i =á ë =ë ì á í ~ Ä ä É =Ñ ç ê =ç ì í ë ç ì ê Å á å Ö =ç Ñ =ä ~ ê Ö É J ëÅ~äÉ= ÉåÖáåÉÉêáåÖ= ~ééäáÅ~íáçåëI= ÉKÖK= ÑäìáÇI=
ëíêìÅíìêÉ=çê=ÉîÉå=ÅçãéäÉñ=ãìäíáJéÜóëáÅë=ëáãìä~íáçåëK=
•  dÉåÉê~ä=~ééäáÅ~íáçåë=Å~å=ÄÉ=áåíÉÖê~íÉÇ=~åÇ=ÉñÉÅìíÉÇ=ìëáåÖ=afpq^iI=ïÜáÅÜ=ãÉ~åë=~äãçëí=
~åóíÜáåÖ=~ë=äçåÖ=~ë=áí=Å~å=ÄÉ=ÉñÉÅìíÉÇ=áå=ÚÄ~íÅÜJãçÇÉÛK==
•  cìää=Ç~í~=ëÉÅìêáíó=áë=Öì~ê~åíÉÉÇ=îá~=ÉåÅêóéíÉÇ=Ç~í~=íê~åëÑÉê=çîÉê=íÜÉ=fåíÉêåÉíK=
•  qÜÉ=afpq^i=ÅäáÉåí=áë=É~ëó=íç=ìëÉ=ÇìÉ=íç=áíë=dê~éÜáÅ~ä=rëÉê=fåíÉêÑ~ÅÉ=EdrfFK=
•  qÜÉ= afpq^i= êÉëçìêÅÉ= Å~å= ìíáäáòÉ= íÜáêÇJé~êíó= êÉëçìêÅÉ= ã~å~ÖÉãÉåí= ëçÑíï~êÉ= Ñçê= àçÄ=
ã~å~ÖÉãÉåí=~åÇ=ãçåáíçêáåÖ=E`çåÇçê=ï~ë=ìëÉÇ=áå=íÜÉ=íÉëíëFK=
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ÇÉÑÉåëáîÉäó=ÜáÖÜK=
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åçí=ëìêîáîÉ=ÄÉÅ~ìëÉW=
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íáãÉ=ÅêáíáÅ~äK==qÜáë=ãÉ~åë=ÄáÖ=Åçãé~åáÉë=íÉåÇ=íç=ëÅÜÉÇìäÉ=ëíçÅÜ~ëíáÅë=ïÜÉå=ëìÑÑáÅáÉåí=
äçÅ~ä=êÉëçìêÅÉë=~êÉ=~î~áä~ÄäÉI=ÉKÖK=çå=ïÉÉâÉåÇë=çê=ÇìêáåÖ=ÜçäáÇ~óëK=
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~ééäáÅ~íáçåëI=éêÉîáçìë=ÉñéÉêáÉåÅÉë=ëÜçïë=íÜ~í=íÜÉëÉ=ëÉêîáÅÉë=Å~ååçí=ÄêáåÖ=ÄáÖ=ÄìëáåÉëë=ÄÉÅ~ìëÉW=
•  qÜÉó=~êÉ=çåäó=êÉèìáêÉÇ=Ñêçã=íáãÉ=íç=íáãÉI=ÉKÖK=íç=ã~å~ÖÉ=éÉ~â=äç~ÇëK=
•  `ìëíçãÉêë=ÉñéÉÅí=íç=êÉÅÉáîÉ=íÜÉ=Ñìää=ëÉêîáÅÉI=ëçÑíï~êÉ=~åÇ=Ü~êÇï~êÉ=~í=~=éêáÅÉ=~êçìåÇ=N￿=
bìêç=éÉê=`mr=ÜçìêK=
•  qÜÉ=~Çãáåáëíê~íáçå=ÉÑÑçêí=áë=ê~íÜÉê=ÜáÖÜ=~ë=Åçãé~êÉÇ=íç=íÜÉ=éçíÉåíá~ä=áåÅçãÉK=
`ìêêÉåí=fps=äáÅÉåëáåÖ=Åçëíë=~åÇ=ãçÇÉäë=~êÉ=íÜÉ=ëáåÖäÉ=ãçëí=ëáÖåáÑáÅ~åí=Ñ~Åíçê=áå=éêÉîÉåíáåÖ=í~âÉJìé=
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~ééäáÅ~íáçå=ëÉêîáÅÉë=~êÉ=ÄÉÅçãáåÖ=ãçêÉ=~ÅÅÉéíÉÇ=Äó=íÜÉ=ìëÉê=ÅçããìåáíóI=Äìí=åçïÜÉêÉ=åÉ~ê=~ë=
ãìÅÜ=Äó=íÜÉ=fåÇÉéÉåÇÉåí=pçÑíï~êÉ=sÉåÇçêë=EfpsëFK==qÜáë=áë=ÄÉÅ~ìëÉ=fps=ÄìëáåÉëë=áë=ÑçÅìëÉÇ=çå=
óÉ~êäó=ëçÑíï~êÉ=äÉ~ëÉ=Åçåíê~Åíë=~åÇ=ãçëí=çÑ=íÜÉã=~êÉ=åçí=éêÉé~êÉÇI=çê=ÉîÉå=åçí=ïáääáåÖI=íç=éêçîáÇÉ=
ëÜçêí=íÉêã=çåJÇÉã~åÇ=äáÅÉåëÉë=~åÇ=ëìééçêí=~í=êÉ~ëçå~ÄäÉ=ÅçåÇáíáçåëK===
eçïÉîÉêI=íÜÉ=áëëìÉë=~ÄçîÉ=~êÉ=ÉÅçåçãáÅI=ëçÅá~ä=çê=éçäáíáÅ~ä=~åÇ=~êÉ=åçí=éêçÄäÉãë=ïáíÜ=íÜÉ=afpq^i=
ëçÑíï~êÉ=áíëÉäÑI=çê=íÜÉ=ï~ó=íÜ~í=áí=çéÉê~íÉëK==qÜÉêÉÑçêÉI=afpq^i=ÅçìäÇ=ÄÉ=~å=áÇÉ~ä=ëçäìíáçå=Ñçê=çíÜÉê=
ã~êâÉíë=íÜ~í=Ü~îÉ=íÜÉ=ë~ãÉ=åÉÉÇ=Ñçê=afpq^iJäáâÉ=ëçäìíáçåëI=Äìí=ÇçåÛí=ëÜ~êÉ=íÜÉ=ë~ãÉ=Ä~êêáÉêë=~ë=
íÜÉ=~ìíçãçíáîÉ=~åÇ=~Éêçëé~ÅÉ=ëÉÅíçêK==
S= `çãé~êáëçå=çÑ=afpq^i=ïáíÜ=ëáãáä~ê=íÉÅÜåçäçÖáÉë=
qÜÉ=afpq^i=íÉÅÜåçäçÖó=áë=ëáãáä~ê=áå=ã~åó=êÉëéÉÅíë=íç=dêáÇ=
~åÇ=tÉÄ=pÉêîáÅÉëK==afpq^i=ÉëëÉåíá~ääó=áë=~=dêáÇ=ÅçãéìíáåÖ=
~ééêç~ÅÜ= íÜ~í= Ü~ë= ~= íÉÅÜåáÅ~ä= áåÑê~ëíêìÅíìêÉ= îÉêó= ëáãáä~ê= íç=
tÉÄ=pÉêîáÅÉëK===
qÜÉ= éêáã~êó= ÑçÅìë= çÑ= dêáÇ= íÉÅÜåçäçÖó= áë= ëíáää= ~Å~ÇÉãáÅ=
êÉëçìêÅÉ= ëÜ~êáåÖI= ~äíÜçìÖÜ= íÜÉ= dêáÇ= ÚîáëáçåÛ= ÇçÉë= ÉñíÉåÇ= íç=
Çóå~ãáÅ=ÅêÉ~íáçå=~åÇ=çéÉê~íáçå=çÑ=îáêíì~ä=ÅçããìåáíáÉë=xNzK===
qÜáë=îáëáçå=éçíÉåíá~ääó=áåÅäìÇÉë=ÅçããÉêÅá~ä=Åçää~Äçê~íáçå=çÑ=íÜÉ=Ñçêã=í~êÖÉíÉÇ=Äó=afpq^i=q~âÉJ
réK==eçïÉîÉêI=íÜÉêÉ=áë=äáííäÉ=ïçêâ=çå=êÉíìêå=çå=áåîÉëíãÉåíI=ÄìëáåÉëë=ãçÇÉäëI=~åÇ=íÜÉ=ÉåÇJíçJÉåÇ=
ÉÅçåçãáÅë=çÑ=íÜÉ=dêáÇ=~åÇ=áíë=îá~Äáäáíó=Ñçê=~ää=íÜÉ=åÉÅÉëë~êó=é~êíáÅáé~åíëK===
qÜÉêÉ=áë=ëçãÉ=ïçêâ=çå=ÉÅçåçãáÅ=ãçÇÉäë=Ñçê=íÜÉ=dêáÇI=Ñçê=Éñ~ãéäÉ=dêáÇ_ìë=EdêáÇ=ÅçãéìíáåÖ=~åÇ=
ÄìëáåÉëëF=xOz=~åÇ=áå=íÜÉ=däçÄ~ä=dêáÇ=cçêìã=ïçêâáåÖ=~åÇ=êÉëÉ~êÅÜ=ÖêçìéëI=Ñçê=Éñ~ãéäÉ=íÜÉ=dêáÇ=
bÅçåçãáÅ=pÉêîáÅÉë=^êÅÜáíÉÅíìêÉ=ïçêâáåÖ=Öêçìé=xPz=~åÇ=íÜÉ=^ÅÅçìåíáåÖ=jçÇÉäë=êÉëÉ~êÅÜ=ÖêçìéK==
xQzK==eçïÉîÉêI=~ää=íÜÉëÉ=~ÅíáîáíáÉë=~êÉ=êÉëÉ~êÅÜJçêáÉåíÉÇ=~åÇ=çÑíÉå=ìëÉ=ëáãéäáëíáÅ=ãçÇÉäë=ëìÅÜ=~ë=
~ìÅíáçåë=ïáíÜ=äáãáíÉÇ=êÉÖ~êÇ=Ñçê=ãçêÉ=ÅçãéäÉñ=ÇáëÅêáãáå~åíë=ëìÅÜ=~ë=ÄìëáåÉëë=êÉä~íáçåëÜáéë=~åÇ=
ÅçåÑáÇÉåÅÉI=~åÇ=çíÜÉê=áåí~åÖáÄäÉëK===
cêçã=~=ìëÉê=~ÅÅÉëëáÄáäáíó=éÉêëéÉÅíáîÉI=åÉáíÜÉê=ïÉÄ=ëÉêîáÅÉë=çê=dêáÇ=íÉÅÜåçäçÖáÉë=ÅçãÉ=ïáíÜ=ãìÅÜ=
ë ì é é ç ê í =Ñ ç ê=Ä ì á ä Ç á å Ö =î É ê í á Å ~ ä ä ó =Ñ ç Åì ë É Ç I =É ~ ë ó =í ç =ì ë É =í ç ç ä ë =ë á å Å É =í Ü É ó =~ ê É =é ê á ã ~ ê á ä ó=ã á Ç Ç ä É ï ~ ê É =
afpq^i=q~âÉJré=aOKR= «=fq=fååçî~íáçå=`ÉåíêÉI=OMMP= U=çÑ=NT=íÉÅÜåçäçÖáÉëK==qÜÉêÉ=~êÉ=êÉäÉî~åí=mpb=ÉÑÑçêíëI=Ñçê=Éñ~ãéäÉ=íÜÉ=çéÉåJëçìêÅÉ=`~Åíìë=mpb=xRz=ÇÉëáÖåÉÇ=
Ñçê= ëÅáÉåíáëíë= ~åÇ= ÉåÖáåÉÉêëI= ~åÇ= íÜÉ= pÅáoìå= ëÅáÉåíáÑáÅ= mpb= xSz= íÜ~í= ~ääçïë= íÜÉ= áåíÉê~ÅíáîÉ=
ÅçåëíêìÅíáçåI= ÇÉÄìÖÖáåÖ= ~åÇ= ëíÉÉêáåÖ= çÑ= ä~êÖÉJëÅ~äÉI= íóéáÅ~ääó= é~ê~ääÉäI= ëÅáÉåíáÑáÅ= Åçãéìí~íáçåëK===
eçïÉîÉêI= íÜÉëÉ= Ü~îÉ= äáãáíÉÇ= áåíÉÖê~íáçå= ïáíÜ= dêáÇ= çê= tÉÄ= íÉÅÜåçäçÖáÉëI= ~åÇ= Çç= åçí= éêçîáÇÉ=
ëìééçêí=Ñçê=íÜÉ=ÄìëáåÉëë=íê~åë~Åíáçåë=áåîçäîÉÇ=áå=çìíëçìêÅáåÖ=íç=íÜáêÇ=é~êíáÉë=ïÜÉå=ÑìäÑáääáåÖ=~=
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ÅçåëíêìÅíáçå= ~åÇ= ëÉêîáÅÉ= éêçîáëáçåI= Ñçê= Éñ~ãéäÉ= íÜÉ= dêáÇ= mçêí~ä= aÉîÉäçéãÉåí= háí= xTz K ==q Ü É ë É =
íóéáÅ~ääó= ÑçÅìë= çå= éêçîáÇáåÖ= êÉãçíÉ= ~ÅÅÉëë= íç= êÉëçìêÅÉ= ã~å~ÖÉãÉåí= ëóëíÉãë= ~åÇ= ëí~íáëíáÅë= çå=
êÉëçìêÅÉ=ìë~ÖÉK===eçïÉîÉêI=íÜÉó=íçç=Çç=åçí=~ÇÇêÉëë=íÜÉ=åÉÉÇ=íç=ëìééçêí=ÄìëáåÉëë=íê~åë~ÅíáçåëI=
ÄìëáåÉëë=ãçÇÉäë=~åÇ=éêçÅÉëëÉëI=~åÇ=éêáçêáíáë~íáçå=ÄÉíïÉÉå=ÇáÑÑÉêÉåí=Åä~ëëÉë=çÑ=ìëÉêëK===
tÉÄ=pÉêîáÅÉ=çÑÑÉêáåÖë=Ü~îÉ=ëáãáä~ê=äáãáí~íáçåëK==eçïÉîÉêI=íÜáë=áë=ìåÇÉêëí~åÇ~ÄäÉ=ëáåÅÉ=íÜÉ=íóéáÅ~ä=
~ééäáÅ~íáçå=çÑ=tÉÄ=pÉêîáÅÉë=áë=Ñçê=ëóëíÉãë=áåíÉÖê~íáçå=ÉáíÜÉê=ïáíÜáå=~å=çêÖ~åáë~íáçå=çê=ÄÉíïÉÉå=
é~êíáÉë=áå=~=ïÉääJÇÉÑáåÉÇ=Åçää~Äçê~íáçå=ëìÅÜ=~ë=~å=Éñíê~åÉí=çê=ëìééäó=ÅÜ~áåK==få=íÜÉëÉ=Å~ëÉëI=íÜÉ=
Åçää~Äçê~íáçå=ÄÉíïÉÉå=íÜÉ=ÉåíáíáÉë=áë=Ñ~ê=äÉëë=Çóå~ãáÅ=íÜ~å=êÉèìáêÉÇ=Äó=afpq^i=~åÇ=ã~åó=çÑ=íÜÉ=
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ÄÉáåÖ=áåíÉÖê~íÉÇK==
afpq^i=~ÇÇêÉëëÉë=íÜÉëÉ=ëÜçêíÑ~ääëK==få=é~êíáÅìä~êI=afpq^i=éêçîáÇÉëW=
•  ^å=ÉåÇJíçJÉåÇ=ÄìëáåÉëë=éêçÅÉëë=Ñçê=çìíëçìêÅáåÖ=çÑ=ëçÑíï~êÉ=~åÇ=Ü~êÇï~êÉK==qÜÉ=éêçÅÉëë=
áåÅäìÇÉë=ëÉêîáÅÉ=ÇáëÅçîÉêóI=éêçîáÇÉê=ëÉäÉÅíáçåI=Åçåíê~Åí=Ñçêãìä~íáçåI=Ç~í~=íê~åëÑÉêëI=ëÉêîáÅÉ=
ÉñÉÅìíáçåI=êÉíìêå=çÑ=êÉëìäíë=~åÇ=ëÉííäÉãÉåíK===
•  pìééçêí=Ñçê=äáÅÉåëÉ=ã~å~ÖÉãÉåíK==qÜÉ=afpq^i=~êÅÜáíÉÅíìêÉ=áë=ÇÉëáÖåÉÇ=íç=ëìééçêí=äáÅÉåëÉ=
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Äó=~=ëÉêîáÅÉ=éêçîáÇÉê=~ë=é~êí=çÑ=~=ëÉêîáÅÉ=íÜ~í=áë=ìëÉÇ=Äó=~=íÜáêÇJé~êíóK====
•  _ìëáåÉëëJíçJÄìëáåÉëë=áåíÉÖê~íáçå=íÜ~í=~ääçïë=íÜÉ=ÄìëáåÉëë=ãçÇÉäë=~åÇ=~ééäáÅ~íáçåë= íç=ÄÉ=
É~ëáäó=áåíÉÖê~íÉÇ=çå=~=Å~ëÉJÄóJÅ~ëÉ=Ä~ëáëK==sÉêíáÅ~ääó=ÑçÅìëÉÇ=~ééäáÅ~íáçåë=EëìÅÜ=~ë=ëíçÅÜ~ëíáÅ=
~å~äóëáë= ìëáåÖ= pqJlojF= Å~å= ÄÉ= áåíÉÖê~íÉÇ= èìáÅâäó= ~åÇ= ìëÉÇ= ~ÅÅçêÇáåÖ= íç= ~ééêçéêá~íÉ=
ÄìëáåÉëë=ãçÇÉäë=EëìÅÜ=~=é~óJéÉêJëÜçíF=ïáíÜçìí=åÉÉÇ=íç=ãçÇáÑó=íÜÉ=afpq^i=áåÑê~ëíêìÅíìêÉ=
EëÉÅìêáíóI=ãÉëë~ÖáåÖI=ÄìëáåÉëë=éêçÅÉëëFK==
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ëÉÅìêáíó=ãçÇÉä=Ñçê=tÉÄ=pÉêîáÅÉëK==cìêíÜÉêãçêÉI=tÉÄ=pÉêîáÅÉ=ÄìëáåÉëë=éêçÅÉëë=ä~åÖì~ÖÉë=xVz=Å~å=ÄÉ=
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